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(54) DEVICE AND METHOD FOR DETECTING DISLOCATION 
MODEL REGISTERING DEVICE 

(57)Abstract: 

PURPOSE: To provide a dislocation detecting method by which both the 
inclina tion angle of an object and the dislocation in the X-Y direction can 
be accurate ly detected. 

CONSTITUTION: As a pretreatment, two model regions such as the 
vertexes on a diagonal line are determined with regard to the image data 
that have been obtained by picking up the image of a normal object, and 
the central point thereof is obtained, and then the coordinates (Xc.Yc) of 
the middle point of the line segment connecting both the central points 
and the inclination 00 are obtained, and they are registered as reference 
values (ST11 to 14). Further, model images for each rotational angle 
obtained by rotating the images of the model region by a prescribed angle 
are produced and registered. In the actual search treatment, the matching 
with the model images of the respective rotational angles is achieved, and 
the above two model regions are detected, and a line segment connecting 
the central points thereof is drawn, and then the middle-point coordinates 
(X'c, Y'c) and the inclination 9 '0 are obtained. Then, the differences 
between the respective obtained values and the reference values are 
made to be the respective displacement (ST15 to 17). 
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(57) [Stt] 

[huh] #**©«»asRu ! x-Y#fi©i'ft*«r 

(XC , YC ) 0 0 

•«& L"C»«1-5 (S T 1 1 - 1 4 ) o *fc, 
««wiii«frBffS*SlHllE$-&fc#IaieftKSw*7 f /> 

isiRof— ^&a-ctt. #3 

J£« (X'C, Y'C) RXM%8'0t:#t>Zo ZLX, # 

afc*«*s»«fca>fs*s. *i**v*t** (sti 5 

-17) 9 
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00 -e *o fr^ste 

(X *c . Y *c ) 
X-Y^ftOXUD***!)* 
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(2) 



<$ffl¥-8- 2 4 0 4 1 1 



£ LTE«U 

• t*EWkUfcB«ifeJfc*U HHfc*fcHHE«* 

S ftfc#1K«<0ftffi©+"CEtT<D 2 oo^ff^i 
lwE«<DffiBrft*fctti#fe 

[»**3] tt:«S»t W'>4 < ifc 2 



mE#tS«0®«7 f --^(-#L-CBfffOlHll5ft**:JtlHl 
15 L*Hr7vHi» fe«»E«1- S *r ^Ett^a t , 

LitmmcM LTMEEtt £ft 

WE«a«SS*aS:fflV^-CR36Snfc / >ft< it>2o<0 

«i-sE«*at, 

Lfcmsc^^^Pi^^iat&-r^ ; tT^Eti^a t , 

^?>^ y ^^^tt*(-«<5#fflE»W*tt»»J: 5 ft* 
&#*g£tiU »Eft**fl : i:fcJ:9ttBi"ft«Wffl 



i-s-rft*gm^a£ «r«;tfcti«rft*ttttJ«B. 

IK** 5] ME««ttttJ*»#, WE^T^Hiftt 
«rE««Lfclilfct€:tt:ttU P^^^I'S^tOI' 

±©ffi»fiB&ttaJl-^#jEft©«*ra±^*B*fttBI- 

& fc«*.fcH** 3 ^fcti 4 iciEtifcw&B-f ftic^ta^ 

Bo 

[M**6-l mE««ttffl^a*«. ME^efOUKfti 
/o «9E»«LfcK<ktfcifc«L. Kft^fcfc+S^TOu 

o«« t 5««»*^asr $ e> KB*.**** 3 

*fctt4 (cEiKoffiB-rftittflUSBo 
[B*« 7 ] flftfi««ttffl^a#, MB*?* i 
mlEJI^Lfciij^i^HslSEL, HB+lcfffcl-**^ 

ttu sftfc*«tt<7>ftiiwf't?jaT© 2 oo»^s 

20 «feg*a«rS6lc:«*.fcl»**3*fctt4(cEttoffiB 
-fftSttWSSB. 

<2>fi4ira±o*i*HfcB#, ^aj-r-<tiE^om«i^±^ 
[Mf**8] mE«*R3£^at?ft**ftfc«*oH 

30 ^a^Sfti-S^r^SftSIB^* P>(w«x.fcMI*:«4 
^Etto*tBi*ft**UifiBo 
[Mf**9] «rE»W*ft»»3& J . Wfeoa-t- 
«rE#*»^RO»*»-*^P3«>4'^«rSjfti 

Lx»feft5xwat^Y«fcSE!i+s«rERoja»«fi5» 

3-8 ©v*1*fta* 1 * IdEttoCfcBf ft* 

^tti^Bo 

0] ttE»**jasglfS^*rfiJ*€:#-t*5» 
*(^*5V^T, WEftfcfcfM 5 * WE2o(D«««r*S-tflft 

*o 

WE*»5i"ft** s , t9E»ft»©S»ffiBA*bo«fl 
^gt-fos IS** 3-9 ov>*f fta> i *(cE^<o{a:B-f 
ft*««^Bo 
[|§*5 1 1 ] HESfcfc^BfS^flttfeffi'S* 
-frl^fcv^r, WEftKfttt**, WE2o©«««rS-fiS|| 

mrE^^^-fft*^, MB#*»a>£WttBa»e>xMR 

t/Y *fc*|pj oEUfCfo 6 3-iom ^ r ftd* l * 
KE*©ffiBrft*ttUKB. 
J0 [»B#*1 2] (9E»ft»* s P3«*fr*-*5^^* 



-2- 




3 

««#WEXtt. YtttSES1'5R«±0 4O(D«*-C 

*tfl1**L*»a^Rd*, WEIfc«S#w»*»fcBttS 
WE+J&ffi*fc* toaMfc^Wfcft^WE+jRffiSiw 

-efc5§i#5 3-9 <z>i^r*ua* i * j::E«0>tt:«1* *u* 

[»#«13] 99E»*»^P3*o»-frJc:*5V^x, WE /o 
«*36SMEX»litS5iii-5-*on«±©««t, Ytt 
t Sit5-^RH±^S^ 2 oi»f>6 9 . 
WEftlMM* A S WE 2 ocofp$fto£$A 1 R« t 

WEX&&K** &g»*©»*»©WE2&»ft«**> 
X*,* Y«*lft©*t«i*^®iS:*»51>0 
■CfeSH^S 3-9 OV^i*ixd» 1 Ww£l*<0ffc1fi-f *t* 

[11**14] *a&EttLfc*»B*i:* «&LT'# 20 
fciiSBfcfcfctttfEU iS£®R«&S*fT 5 BfcthW 

3-13 vfiKa* 1 StcEftwttBi'^Stfcia 

sat t fcm^T - * £Et§-r 5 mi&Etg^R t > 

ME»*UX»bJxfclI«f f --^OBfS««tc#L, W 
E4*6*i5®eA#*fflv^rBfSOT7-< v**S:fT 
v\ #ft&tifcrK^tUfc!6 5 o'C, WEBfcEtt* 

g(Hl$5 * -£ fc Bfe £ 6 * x yv^rit^S: t , 

fvWi&^Etrf £^7^42t&^R£ ^ixt^f/H 

[0 0 0 1] 
[0 0 0 2] 




^^5^8- 2 4 0 4 1 1 

[0003] «6tBKttat»iatt, Sit^-r 

[0 0 0 4] ^Ct?, R— W^f^SrW^AtfM^Tls] 

«^-^*Is]|iE$*fc#*r/uiiilftil«*lfce-f'S «t 5 

[0 0 0 5] tto"C, SWAM* 
ifC, ±E«»o i e7 f ^IB«d»?>ft5lEiliB i e7 f ^«:a 

*p*7©Aff^>Li'oaB*.3fc^e>»ftU ±E&3!£ 
[0 0 0 6] ±Eoi: 5l-*B<D8ttt*rfT5Rfc 
BWfcMfOHlfcfc** < 4 9 , l oo^-fOuBfcfc 

^u^^^y§iwi^<f^ t its «a® 

[0 0 0 7] *^T\ B«ffl©*#fc*^>HB«H:lfl 

Sr&S^^cfc 9, «ftft*^X-Y*|pjoffiK"Tixl: 
t, iEBRffl^^tft^^H* (ttSE*tft*^#<D 
[0 00 8] 

HBM36«lBftUJ:9i:+5»jHl L**L4!&*fj; ±EL 
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(4) 

5 

fcifc U »fc;ftfcB«T--*U:**LT 

**? f /uBfc*B»+* _b 

Eras*** ^fcs jEfticws***^® 

[0 0 0 9] XR<Z>$£ W-*^ 

&o*x/WS&i:0-gcg («BMt) #J5V^*5*»fc:J: 

0iG*7vwot&&&a^&v^ (&*t/HIj& 

[0 0 10] WSBjBSrBi+Sfcfetctt, 
[0 0 11] ttSJeWfett^n-CEMisiijEdSftv^ 

[0 0 12] *3B«tt, ±ELfc«*fcffi*T&Sixfc 
U lHE*7 f /K^a»«rSfitc:fTX.S i E'7 f ^a»*aS: 

[0 0 13] *fc. ±EB«*»JSLoottB1"jhA«r 




»BB¥8-2 4 0 4 1 1 

6 

[0 0 14] 

[RjB£#»1-*fcfca>^a] ±ELfcltt«:8St5 

Wt45»*»&««U»fenfclf*7 f --^lw»U '> 
6<tt2o.(D«*feBSU ^o«*oSMW¥W#a 

toSld*bWE»S*rtfc<o»**oWEItl!c 
»»ift5^*^»1-${arBi**tl:*:Kffli-SJ:5«- 
Lfc (If #5 1 ) 0 

[0015] * LT# £ L < l»E&£»*^»*a* 
Sr««LfcH«lc#LWE«*Srttai1-5^8SIU, 89 E 
#f!I&£>IJ&7 r -* (eft LTBf£©@eaSfc:l*ls]|5 L 
fc*70wBftfc*RfflKU £®$g£&0*x/WIH&£ 

©&ffi£ L-ctt£^i-rs^lcffiv^fc*7 ^ >'H^^otHI$E^s 

[0 0 16] ±E*ft***i-Sfc»«-iil-fc*«W(- 
«SltB1"ix*ttttiSB-Ctt, JfcttS* J: + 

»**#Rt«^«£*E«1-6E«#a£* it<lE<& 

^^HSftSrttSEiSi-S^r^EB^ai:. &3Ift& 
oft*^$:l&^ Lfcli&le** L-CWEES^n*:*^ 

^Sfc, *0^y^v^|g*(-8<5*ME«W*tt#« 
J: D U ME»**ftiK:J:9ttBi"n 

3) . 

[0 0 17] *fc v jS(o»*^afc l/Cli. ±E«*(- 

[0018] ^Lr$f^u<ii. ME«*au^a*s, 

ttE^^BflktfflEa^kLfcBlfttSrHsliEt, Blftt 
tffffii-S^T^BftbLSKtt^fiaiSrttUt. ttffl 

ftHftS^aSrSbJ-B^SCfCfeS (MM 5) . 
[0 0 19] WE««t4ffl*a**, *E*r^B 
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SEtto«« t ftfc1"3 $ <b 5 J: 5 
[0 0 2 0] de>lc#*L<li, «r8E««ttttJ^B!:jft^ 

8:1-5. 0«1«ra±©«*ttM!&K &fl1-^£IE8l?><p 
5 («#«7) o 

[0 0 2 1 ] ttr, jllSo»18-CI±, a**- ^EB 
1 9dS±ELfc§»**5-7^«S1-Sft*«:ttHl1-S 

[0022] £<bi^ MiE«*K«^a-c»s$nfc« 

IS$*fciii«7 ? -^S:^*1-5wi:tc i t 0f^W[H]^ 
/uE*^at-»»1-5*7 ? ^»«SS*«:WJ!ffl1'5 1 4*3 

<fc^ H»*3I8) o 

[0 0 2 3] It, ±E*«*f0ffiB1*Jx4ttU«B 
fcKMfcU «E»fir¥tt*H»ib-CI4, = - 

1— *fcf±. mEWfttt^R^a-frlw^wHO+^SrSf 
*i LXftfeiiSXfftROtYtttSSI-SWEnoJi* 
»»t1-6Ci"Cfe6 (»**9) o 

[0 0 2 4] *LT, #*«3&5Bf3e©*fRH*S:*1-S» 
-frUitt, ME»**ftfc LTI±«rE2oW«««:*S-fiij» 

•C, WE***^** 5 * ME*t**<oSflMfcB*»e>© 
(W«HfcD (BKS10) , *fctt, f!uE#)jfc& 
ME2oo««S:Je-S»»±, *fcli-tOje*il 
±OBrSffiB<0ft«X&oT, WE**5l'n** s . 89 
E^^(0gSpffiS^'bXttRU t Y«&^^^Sti:1-5 

[0 0 2 5] -*r, B9E«*** s R^»&(-tt. *IE« 
«AS*SEX«i, Ytt££SI1-SRJ«±04otf>«R«a: L 
fc<K rtvMi, #«4:Sfl&1"S— ^««©-frH-2o^) 
«*i1-$C4:dS-Ct, 8S#o*froi*l*ft#tt, ^ 
^lc»r«o1-SWE««!^±**S**»^+*Lft«i4 

ttai*ix*jna^a-ci4. B9Eit«a»o»**tcia«t 

5«rE+*fi«*fcttS5jfeffi«t\ »S*fr»0>»ft*<D 
«rEt^ffi«*fcliS5*ffi«twaS:#*. Xtt t Ytt 




(5) ftffiW- 8-240411 

s 

*|fijoffi«1"JxE«S:*«)6J:5tflt«1-5 (»**l 
2. 13). 

[0 0 2 6] $<blw±E^S^^V>-C^$^51i«tf 
WSH-Cli, ^fcEtSLfcg^U&t, »«UT»fcix 

fcjs^T. ±E#*ric<ott«1*ixl:tfcai«HS:«x.. * 

<offiarii**a«ed^ttj^six6i'ixs«wS<5i^ 

70 tSEBfS^ffiiaftlia&firi J:5(-Lfc («#« 

l 4) p 

[0 0 2 7] $ e>(c«*.*f±ELfcffi«1*ix4*ai3SB 
K^T. «r«.at LrEHs i e7 f ^S:S»1-5IR^ ifet/ 

a»1-5«»*Srl(Hfc1-6*ffc*ai, 

UfcH^-^SrEttl-SiiittEtt^ai, E&fiteft 
A, *&7£&, AftM*>'>fc< t lo<^-*£^tr 
(sIlBftf1=«:A*1-5A*^afc, miES^tT^bixfc 
Uft^-^^Bf^flBWI-^U, 1tuE^xk;ft>£0$s&# 

^tafc^ot, «KE®«E*^a(c*irt*jxfcf f -^ 
j^ts^f^^h saE^^ric^a^^Di 

rt^ixfc^EIlBftftfeO^x^lilftSrEiSI-S^^E 

[0 0 2 8] #»H-c^5ffi*1*ftitt, fci*.tf*>6 
ffi«»|c*5V>-COffi«tt*«1"Jx5, 1"4fr*>, 

fiorJxttfcfe^A/oc*. »fti-5ffiWirai:-efciHi 

6Lt]Et©WII (»») fcJMr*a*fc4ofc»*fc 
[0 0 2 9] ±ELfc*ft^a^ffl^oV^T»M1- 

ix^o ^r, «s»*fi<*«>e)Jxfc2ooffia^ra 

±«rlS-&B#fc* IEm«ltf5o «ot, jE#ttf£ (it 
(C*5(t$«6»»(OttB (S9ft) ^*^T*5 

^ onilc^S^x-Y^rfi]-c^r^lc^1 E SS^<**5c 

[0 0 3 0] *t****P3«0*|fi]*)fts*:^fcK)(D 



(6) 



#$¥8- 2 4 0 4 1 1 
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[0 0 3 1] *fc, ±BttBr*vSfc#«>SR©£»fc 

X, ftftttfi* #£ffiB (fi« iifcfcifofWEW* 
(HI** 5) . 

[0032] *fc, B^eoiSJcfluaLfc**!- 

IsKgfttt^— Scurvy to^jEttrow«t%ffi$Jx 

[0 0 3 3] COi^lcUTjEatcffiB-fiX*****?) 
tt, fmwv^y? (WW) *BfSSrff5«-Bt, ^£ 

[0 0 3 4] £fc, fcaWlctRS^fOuBftSBXtt* 
[0 0 3 5] 

HI 1 tt^awicffiS^f'/uaflESBoffiBftji*^)*!! 



[0 0 3 6] RfcWlcfi. I^EI^-j-J: *-f#* 
7 (bfT***?, ITV*>7«) l£DtH*j£A/D 

[0 0 3 7] *™#-K. 
0«l©A*3fiB7*»P)4A.p3n51H!5ftftftf* mtbft 

&, mfim, mm) ^m^^xn^tim^-^ 
[0038] ^eu, ^f^i^i 8 *mx& c 

fvu* * y 9 ^fvuBft^aiffcl-S^^T^ y 

«Re a d^8 c«r«*.T*3!K #£(S8 a - 8 c<D& 
30 JSJLT©J:9*-4orv^ 0 

[0 0 3 9] -i-4fc>*>, ffi«IHf«8 att, A^3^S7 

wr' <Dm.mz#it>z>h<ox, *«-e*i, 77^^ 

[rJiOS**^®* (IsHigaSofln ^M^x-^^ 

&m&t>h EI 2 (A) tc^-t-ct9(-x ^f^/i^ii^ROS 
^©ffiflW (Xc, Yc) -C«*RS:»:3e"t*5»ftj»i: 

oiBAffieijas (xo , yo ) , (xi , yi ) ttt^x 
^zhirit. %<Dmb**fctvxmj&ft&8tirt\B\ 

(X'O, Y'O) , (X'1, Y'D ) **«>5. 1"^ 
(OftE^ffiS (X 7 , Y' ) iTCOElGHU^li&X-^ 

(X, Y) iwBMRtt. TB*iwj;5K:4o 
-C^S, +4*>*>, a^Bttf'-^+offia (X, Y) 

(x' , y' ) <DmmT-**M&'tz>o 

[0 0 4 0] 

50 mi) 8ot ffi«tH(«8a"Ctt, A^lgg 
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7 IC X * X. <b * "f^m®. R£$:J£tZ>ttft&-k<W% 
&mm (XO , YO) , (X1 . Y1 ) iCg^T^x 
^i&R<D*>b (Xc, Yc) 4*3, 

±fc**sftfc®fc7 f -*<o+-e* MM-'*****:**' 

[0 0 4 1 ) AA3SK7 J^xfeftSftSM 

#J»1-5 (X'O, Y'O) - (X'1, Y'D *-e©#H* 
oM« ^SiW^ (0) tifcic*«>fcli!IE«© 
^-fOMp&R' ©&«&R e a d&8 5 (-4 

[0 0 4 2] tC^, »J*ttfc£j8S*Vfc#A#fc» 
1-5^70u®ftr — * Sr^fvi'* ^ )) 9lcg&1-5lc& 

tt, TE5£fcJ:9#«>SCi:#"e#S. * LT, 7KU 

Jxfcffl*1-* *5fc4o-C^S. 
[0 0 4 3] 

[&2] ZLX, Re a d&8 c tt, -^X^ftfc (X* 
0, Y'O) d»b (X'1, Y'D ^-CO^-lj^OT-^Sr 

*y 9or Ku*fc*Mft1-*J: 5(-4oXV^S 0 
[0 0 4 4] ft^±EUfcJtJS<o*H8©»B«)^ffl^ 

41", t53IH^ad5 0So^^SV>fcS^1"5 ; e^;HJ 

ytcEtS&fr (STl) . micJ:9. «itfH5 
(A) id^1-J:5tc TABCj j6«Bt5j&4*iS. 4*3, 
[2] 5 (A) *y 3lc&9&£ft*:iiH&T 

-^±#-C*>5o *LT, *<0B&**y 3lc&#j£;ix 

[0 0 4 5] fclc, «ff#ttA*K«7SrfflV^r, Sft 
■rS^^/ufiijERfrS^I-S (ST 2) . 
-?V*^*m^X*:-# 6±X\ ««R*ftS1"S2o 

(xo , yo), (xi , yi ) «r«*i-s 0 ■* 

[5i|El-6A*«SH»^'t<0fiSlirt-C*dc1-5 i e7 f 
;vH«©lsHi2ftftlBIBS:A>3+S (ST 3) 0 :M 
tA*«B7«:fflv^l!fcff#^ff 5* 
[0 0 4 6] *LT, ±EST2, 31*. Jfcff#i6 J 3l(S 




) M?8-2 4 0 4 1 1 

72 

*70HH«R' (El 5 (B) . 

««R' rtlc#fc1"6B*7 f --*«:, ^O^gKfctfS 
^ffrWkk LX^T^**!) 9lc»»1-S c '-tLT, 
(Hl(i5ftaS:H*6ft***blHllsftaiHHftlc^ D * > 

»7A*«c4S*-CJ«9:»<i1-5o -JxlCfctK -f^T 
OlUg^T/l/jaseftSJvS (ST4, 5). Z<D£o 
(c x 3l|R<o®<k(©» 9 5&W±* STli:^lt$lIloft 

[0 0 4 7] -tLX. H5 (A) lc^1-*fOvB* 

( r aj ) feBB*fr**0*!6*e>IWftBfSAaBB (M*. 
If 3 0*) ft^»ft1-5t, ^f/M^ey 9fitcf* s jfc 
fHT Ku^ADD^feWI^, @$g;&&0& (H6 (A) 
#!$) , 3 OS (RB (B) #85) , 6 0g (RH 

(C) #$) , 9 0S (BIB (D) -t^1-J:5 
4*r /uBfc^Sft £ Jx5 - £ (-4 5. 

[0 0 4 8] H7lt *«W(-«5*fc«1"JxftttmS« 

0 fflBKc#1-J:5(w, #>7l lO^^^W 

It^lM^^y 1 2Kte»1-S«fc5fcL-CV**. 4 

^^^-y l 2fcSft1-5J:5lw4oTV*5 0 

[0 0 4 9] *fc, BlCOil^^^y 1 2(C«*ft$itfc 
li^r-^co^^, SiS^^il 3-C^^^ti^if^^ 

^f/i'MgSl 4lcrA^ggl 5d^4if)^[H] 

[0 0 5 0] 1"4t>*>, COAMSl 5(4, Hii:* 
1"|«fe(7>«lB«-i3(tSA*3S«7i:*flii-e*>!?, 
^dcStil 4 (fP$t5£m 3) tt^rx/utoSKBS 

LT. {Hti^f^MSSl 4, flHSR£»l 3^:^ 

^7 ? /^^®8(4CPU-Citlf^^^TV>fcfc^ 

to m<DBmz.#\^xhc purticiia^3&**vs. 

[0 0 5 1] ^U, ^O^/UijfcSSUl 4fcffiV*T 
^71 lt«U *lH«^*y 1 2iC^0^4^fc 

®^7 ^ "^^l^8^c^1-c^:9^-4orv^^)i:1-6o 

«P*K*«ttSE (ftSfS-H-JB) ^tfefel-Cfo^o * 
LT\ A*S*1 5, A«R£Al Sicritfe^KO^ 
■CUR (*^J-CI4 2ffl) ^f/^«Rl, R2$rtt^ 
L. -eco^erMpi&R 1 , R 2 +(01i^$rg2ptc, 
JO /u^jftSSB l 4 fcffl^T@IE*7 ? /i'fc&fifc1"5« 
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[0 0 5 2] 1-fc*>*>, «*»KO«f T?«fiT*W*f»© 
jz%tt*tfi»±V2^<DlR&VbZ*7^&R 1 (* 
fvuo ) , ; er/«R2 C^er/H 

ff#a*ffl*1-*. 
[0 0 5 3] L"C IlM^^y 1 2 tOiSttT- 
* (Dffi £ r y 4 y«& L ooiit S w i I- i: 

/HH«R1. R2 (^0, 1) C^t^dlfe^f^ 

*7VuEtt«£fc£^/M*y l6rto 70 

[0 0 5 4] Sbtc, ±|2£0<t9lc^ll)^^ ; e!J 1 2 

3eo*JMS«r**, ^JxfcElM^fcS^y 1 8 leg 

[0 0 5 5] ^ LT, LTtt. H 1 0 K 

1) , gU«igi:*l»f$ix5fc^^!x^l 2WRl^ 

JB-»fiffl«»<OtjSffi« (Xc, Yc ) RX$xm*b<D 
««ftSeSr*«)5„ ^LT, (Xc , Y 

c ) tft&eo fc**y i 8i^a*-t-5 (st i 3, 1 

4) . 

[0 0 5 6] ^LT, «*&g©A##J«:^1-i:* ^8 
(c^-TSsrtittiKtcMI-SteaSrtT it. ill 50 
Sl^r^Ofce^lWt^Srfi-Ktt^LOt^ (X 
c , Yc ) Rtf*©tt#L<0«# 0 0 

[0057] Z(DX i l-s Eie^f^rt'iRtfSWIte** 
#**yi6, l si^ix-etttttt-fS-t^J:?*. ft 

[0 0 5 8] £ l * y 1 2 fctt, 
f-lsIBl 9#S«S;h/C^*. co»**-f-ls]Bl 9 

6(c^^tLfc*^r^olall£^r/>ov>-fiX7!i i 

'CMC, l-^TOlIII^T^rt'fcW^y^^&l*^ — S 
ft a s «v*#frt-tt* 

(*«O»-&tctt*7 f /U0*fclil) J6*# 

[0 0 5 9] * LT, 1**iftJf tti» 1 7 T-f±, ±E Lfc 
»««P©«*(CftI*.. (3l 0 4 3 ^ry7 P l 5-1 7 (C^ 50 




4f|ffi¥8 - 2 4 0 4 1 1 

1*4fc>*>* tf»IBSnfc2ofl) i e7 f A^ 
tt (^er^O, *r/W) w*ii>lSaSrtt»L (STl 
5) , ift^ffi«ra±«rfi-Klft»<Otjftffi« (X'c, Y 
'c) *Oj»»OYtt(c#-fS«ft«* 
00' (ST 16) 0 *LT, ^ftfct^ffiS 

(X'c, Y ! c) 2Stl«Kftft« 0 Sr, ^*yi8«c*«U 

-o^cgSMl (x'c, y'c) , e'ot^ns:**, 

dX = Xc -X'c 
d Y — Yc -Y'c 
9 = 60 - 0*0 

(««ft«©1*ixRt) 5 x-Y*|p|Ol'ix) 

(STl 7) . 

[0 0 6 0] 1"fc frfc, m 1 2 (^1- <fc 5 IC-EICS^ L 

r^wwot/OffiwttjEaic**?)*!^* tot, 
o, io#t-t*a) srS-»j»»ox«iic»i-5ftae 

*0(i, ^o^*©]Eli*««^|pl€r^1-wi:^4<5o 
tot, ^*3R*rS3V^fc»***5[s]«gLXV^<fV^ (U 

is^ftoft) o«p©±E»»rox((j(c»i-5*seo 
ttoSW^fOuBfc (^f4^0S) (c»1-?»«fl««e 

[0 0 6 1 ] *fc, H«oBIl: «t 9 , «S jE*4»» 
o^jRffiWWX^tXc <0ild*P>X**|filWl*ix*dX 
#*3^"9, Y'ctYc ©Hd^Ytt^lpJO-fJxSdYdS 

1-5fc*»»o+^ffi«Sr«!p^X-Y^rfi]Ol"*tfiSr 

[0 0 6 2] -tLX, *^JX(i, ±EOl* JxftWflBB 1 

7 (c J: 9#a5)fc*3SEM*»p[HHEft*t X - Y^<^T 
J^^:^-*-3v^X, T7j>&VM2 0 mi 
Mfe/^y 1 2(c^^Hfc^^*(Oi®^7 ? -^$:M 

8 (X'c, Y'c) fct^tc|5](gA« 8K(tlsI«teSii:5i: 
ki>\^ X^ffiJlCdX, Y^tcd Yfc'tt^ttJ^it^w 

fc-SStfSJ:9fc*!ML ^2H&^^ey 2 llcfe^ 

3<dX 5(c4o-cv^ 0 

[0 0 6 3] 

[^3] *LX, m21i^^^y 2 llC*tt*Jxfc*« 
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JZZfto, 4*5, «*BW«yiti\ «^oi/r^r 
«B&1-£, 

[0 0 6 4] 4*3, ±BLfc*»<D»tt-C«U 
4<, v^r^d»-*o^Sr*ffl"*"5J: «fcv\, 

[0 0 6 5] 4*5, H8I^Lfc*rft*o»frt4, 

5*o*ftl*4i^ W*.tfHl 3(c*i-»ft*K1 Oct 

yvvoSr 1 8 0*0151-5 t^/H il3-i4 9, * 
r/H^W^O t»ttU1"5*3^Jxis*>S (S 

■icf±«*i?*-f-i-sfc*«t»*-e-»i-6?r«ttt 
*fc. fi(c-ai-s»#i6 s feofcfcurt«s 

SSctt*?* L4 It tttf <fc v >fc ±Htffl 

H4V\) . 

[0 0 6 6] ffiSiaiBSrlBJBI-^fcfeJ-tt, M 

®±lc#S1--5^oTix^ (££RT/X-Y2ffo(0& 
SI) d«fe$S*ffiS$Jx<&4&-frfi, Ell 3tc:^1-J:9tc 

S1"5Ct(cJ:9»JC-etS, 1-4*>*), 

Bl 9-CfT5f— ^r/wOlcMUr^-^-^S 

ffiS1-*«lfc, «*.*»«>f&£U ^er/^^y 1 6fc 
S»1" ; 5lHll5*7 f /viU-C^ -t^>Ia]*Eft*S:lWR 
tf±15go$£H) 1"5J:5(cL-C<jfiv\ 
[0 0 6 7] ±EUfcjllfi<0»lBT?rt:, 
*o«»fta2&t^X-Y*|pjOl'^l:S:ttffl1'5J: 5(c 

[0 0 6 8] ^»o#attK J ? s fi#(--3£^« 

fc!K ls](E*7 s ^lslCft*fe(BIR1"5C:ttt"CS* 
i\, ft* »»UyS«r--*<o£ffi 

#». imomm m®&) *«ttJi-a-kfc*s. 

[0 0 6 9] 1*5 fc, «itH!»«L : fcH«7 f -^d J iai 
4(C^1-J:9l-2o(O^^K (-*(*-«) 
$J:5 4*frtc, ^TfrOlcftfoi-Z*?^® (ft 

[git'0^(c#&1-5^T f ^l|(R / ^r^Otc 
ov^TO]E«o*7 f /u«S*i:B«1"5i:, 




) ttBfl?8-240411 

tf^WRl' fc ^e^w««R 2 fc *r*6-«i(ft^ J: <9 * 

*ftlcg^T£gMjE#4£*K ^fcs X, 
Y*rftO((fcB1*^t«5te*i»^1 , *ffi«*^**^^ 
TL£5fc#K (tMjEd«jEL<tTX.4v^**Lds*) 

[0 0 7 0] «itfi*LfcS«f-^i s Hl.5 

ic^l-ct 9(-4oTV^t U ^Oitt/^-^ 
TAJ SrBftU' ^HkU^-^ 1"HJ 
Lfcfcl-5; 1"5t. ^ex/uoi-^Jt-r^^x/i^i^o 
) ftHtLttt, Rl-Rl" 03^ftUJ$n, 

K-WJSI-S^/i^lSOftMirLTtt. R2-R2' 

O2oj&*aa$ix5o ^ox, a«$*vfcftiiioia*t> 

[0 0 7 1 ] tl-Ctffeit BMGfSfc UT^e^vfra 

-f-oBlctt, ^fVuflMtoftli • 

ft*H±*raSia^'frfc-&. ±E»«Lfctt*MMB8« 

[0 0 7 2] *#Wttt, ttWttBMWJ-HI-Sf*-^ 

«x.tfISl 4Sr«^fcoTKM1-5i:. IE^O-^x 
/uBWSRliR2iU ^e^OOffifl*: (X0, Y 
0) , ^/HOffiaS: (XI, Yl) fc-j-'*^ *x 

0 Mftft) fl, TE«;(CJ:<J*«)e>Jx5dx l dyift 

[0073] dx=Xl-X0 
dy=Yl-Y0 

L-c#p>nfc€-is^. ts^rte@ii^i-^i-5^-^ (« 
t t-cia«fiy*i-5. 

[0 0 7 4] ^lc N ±ELfcWa«:jllS1-6fc«><0»H 
3&0«*iSfeo*JSo®«fr»W1-5. A*W*SB©*dt 
fO 037^0 Hi: LTtt. ^Jx^Hl 7lc^1~ct pt-4 

[0 0 7 5] t@*tffiS*^tt£iiaS2 5tt. jt»0*-f- 
^tT^4v^^0^lcS®1-5t>0-C, ±t£L7t^-f 
yu|PI±offi»ffiBB8«Sr*«), E«1-5 J: 5 l-4otv^ 
5o +4fe*>, ««RS»1 3*^*7*^^: LT»«1- 

It) Z%imZ> t bi>\^ Zfrb4r*7 s Wt'*X<Otti 
50 ^*H£$r##> ££t>^ 
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d xij = *fvU j (OXli-^T/H 

*»tu x, YiioiS»*:#«, ^f/M^yie 

~0*fvu>*y 18t£tt* *r«ggl 4(Cl<fc9 
[0 0 7 6] *fc, 2 7 tt, »8H— f-Eltt 

i**v*wta«i 7icm^-r^> i b^-c\ 1 8 

C^f7P-ft- Mc&oXlTfT^itSo 4 El 
18I1 2aiSIO*v f /ufe#1-5»frtwJlfflL'*:* , J"C*> 

[0 0 7 7] *1\ »»*-f*lHlK 1 9 Xttfcti $tb(to 

;M--^ft{^^-f 5 (ST 4 0) . 
[0 0 7 8] *7*^oafeO c t«7 ? /HOflHi*##S:N 

0, NliU ^Jx^feO^y-fey (ST 4 

1, 4 2) q *LX, NO, Nl©8ijS#f©f-^ 
SrK^tHU ftSdS— aurv^^SA^SrWK+S (S 
T4 3) . #*WK#e;KttW^Xv^i:1- 

x/v (^efvvfpisS) ©®l5fc0W;«L<43« J:ot, 

t>-^i;iiE&0^fvux4^w££ESfc-t~6o $o 

[0 0 7 9] o£ 9, ^er^l 0ft*t£#38oXV**» 

Nl§:/fy^ y > (ST4 7, 48) . * L 

X. ^S(DN ofo^ef ^0 t^ti^n ot^t 

^7^^4 91:^ fto#^<rj>^T/uo (N 

1 = 0) <D*T!\'\<DU?*'kt> J &<D^x-yt^Wtt\' 
(ST4 9, 5 0, 4 2) . »S1-S*7*/K0*a 
# fto*** * X±t5&31£& U S LX^r 0 t 

^j&^^xy**:*??. ^ LXl-^XOjB^fe-frWf- 
[0 0 8 0] — **rVfA 3O#0£¥U#rX, Yes 
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[0 0 8 l]ft#»l:ll, ^r^7 L y^4 4lC^tTt, 
^S^iE^tT?o EHE^/uolHnBftflPetciS-JV^X, 

(x, y) ^#«>$ 0 4*5, SfcLTWfcJxfciSftT*- 
70 ^4"OJ6« (££*8lEliu) £ (X, Y) £-f£ 0 
[0082] x=Xcos0-Ysin0 
y = X s i n 0 +Y s i n 0 

•tLX. -hESeifcfcl-ttoX, ^fvUO i^TVUO*; 
;fc«x<Z>M«&**U £&ffiIE&0&lg [X0 (N 

0) , Y0 (NO)], [X 1 (N 1) . Y 1 (N 

1) ] (ST4 4) o 

[0 0 8 3] &tc, ^ffiffiiE^C0Jl^{c£<5V^Xr^JM^ 
YliOHAySr», d x, d 

SoXl^J&*ffa»fc*U*ri' J 5 (ST4 6) 0 * LX. ffi 

«1 7{C&!?, jE«»T"T5, 

[0 0 8 4] * LX, -mSWmft 1 7 Xfi, 
S»2 7a>ib^;ib;h,5l£^T ? -*lc:&^X, 
Offl&-*\ X-Y («•«) *fi©ttBi*ihA£*«> 
5o 4*3, ^wteo«rtltoejc:ffffl»*tt, ±RLfcBi 
7ld^-t-gSO^tgC0^ffit^Xfo6OX\ m-n^r 

[0 0 8 5] ±8EUfcSSB«rfflV^fc*ife^>**^> 

o&Sli, 01 9t:^f7n>-f hcoj: 9 1-4 oX 

(«fift*j5 s oao>S!|i*«lc<toXV^) «: 
S^L (ST 6 l) , ^:Oi®^4 3 tcflp&-r5lg^ ; er 

40 LX. ^^[Hl^x/^^t, ^Stf^t^^l- 
*f t jW<f-*&&R1'* (ST6 2) „ «5«.a*-C 

[0 0 8 6] ^LX. :^7/w^-^S^ * 
^/i^«offi«d» & 2oo*7 f ;i4a«rtS©tt»ffiBft 

(S T 6 3) o 

[0 0 8 7] f-^ao^tCfi, HRO«iS 

»ft(S!)i««« LX y f§ bixfcx-^ 1 * 
50 y 1 2 (c^j^ BR-^-f-lsIK 1 9 (CXffl&^-* $r 
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«!1t*S«f|S2 71C&5 (ST 6 5) o CG)B#* HHit 
[0 0 8 8] *LT. ft*tfc£«2 7-Cfi, Bl»Ufc* 
5 (ST66), -f;h,SWtfJ«i 7T«\ 4x 

ffijESrftv* (ST 6 7) , JEMS, iI#©M»8y£MT 

[0 0 8 9] ±&fcm ' ®ftZm 14, H 1 5 «: 

IV^TRWtS, *"fHl4t?(4, jE#<D*7^HH««: 
ri, R2i-t"Si. SK*- f-IelB l 9 -Ctt, 
0©SItLtRl, Rl' ©2oo««#ttUSix, 
*f/HOSSfc L-CR2dsttffl*iiSo 

[0 0 90] tit, 3o03a«lCOV^-CO*«T — * 
t«*ft^«fB2 7tc4*-6. «*ftfi«2 7t?tt, *T 
/V0td»1-5ft«*«2ofe5©-C. tBBB<tSrS»lry- 

fc, 41*Rl' fcR2oatcov^©f-*y^A s tfi3ix 

y^4 3H4 4im ftSMlE (0£<Ofc#>, *0 
£49, *T y7"4 7d»b4 9, 5 0 ^tWRlt 

R2 tottgjic^^o ^tr, ri, R2tt, net* ti 

[0 0 9 1] *fc, El 5*>«-Cfl, ^e^OoRtit 
LtRl, Rl' , Rl" ©3oO««*s}*fflS^ * 
f/HOHi:UliR2 1 R2' ©2o©««j&M*ffi 
$^5o tit, Rl' £R2»±. ft&ttl^C^O 

*u*v\ *fc, R2£R1* 14, A&a$gr450T\ jE 
«OfifcB«>e>^4v^ *fc, R2' tRl, Rl' 

Sfetr, Rl" iR2' (4. ft*ttra& (4 5*) t>0 

M^^^tT^X^^y^ Srgttfcfc Lrt*J»tt 
ICR 1 fcR2#jEfttf>«£ LTft^^^So 
[0 0 9 2] 4*3, ±|B Ufc**©^»-Ctt, 200® 
X, Y*IfiJWlSSr*]ffltfc 




;i1) #&f}^8-2 4 0 4 1 1 
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[0 0 9 3] 4fc, ±KLfc3SS<0«ffi-Ctt. *r/M 

its *OfiJg®&T-*£$&1-5 k k h\zmi£m®.<o 
/o [0 0 9 4] £<bi;i&fc, ±ELfcjt*o^ffl-Ctt, 
Y#fi^-f;h*z>*3ft«>, JijEl-ixtffiv^&^fctt, 

i:x.tfia7lc^Lfc-fJxftJfU«l 7 0««ISr, (§12 0 

[0095] 1-4*?*,. *i* «r»« t its^^f^i 

AfcftSWftttSr^^^-CftttLMllUft^y 1 21^ 
g^l-So •tO»ftLfcia«*SH2 1 (A) (w 

YUfeSSU XttiR^lBfti (* 
«-Ctt±«) Sr+'O (XO , YO ) ti-S^^vW* 
(^0) £#46. YWfcROflai©-*oSE*ffi 

« (*«-ei4*ffla) (xi , yi ) h-tz*7 t A' 
ogiHos^M^ (xi , yo ) &mm&w:t L, 121 7 

IC^it^y^y 1 8lCSft1-5 (ST2 0-2 2) o ft 

[0096] jtiR©^-^-*aa-ei±, «J»f— ^* 

7*— ^tS:^— f-U ^7*^0, l£&ftiU -t^t^ 

(x*o, y'o) , (x'i, y* 1) ±.mmm 

(X'I. Y'O) (ST2 3) . 

[0 0 9 7] ftv^-e, £*Mf[ (XI , YO ) t±E#«6 

(X'I, Y'O) ir^idX, dY£ 
dX = Xl -X'1 
40 d Y = YO -Y'O 

«$SAS**lft^-r*i*t*5 (ST 2 4) . * 

[0 0 9 8] L*C, ±EO «t 5 iC^li^lC^-x^^ 
feKS+St, X$*±O^-x/V0(4-5:O|fi^r&J (X* 

Ytt±0*7*/Htt^:^)Wi*Ift (Y*|fil) Of-^ftt 
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[0 0 9 9] *fc, f,?.P3<7)fHiwStii7/^yX^ 

[0 10 0] 1-ftfc>*» £1*mf«l£: LTg#*r7vHS 
a«-f5. *LT, *OS«LfciB«!a*BI2 3 (A) IC 

fc+iL^+S^r^* (^-r^0^3) £r#*!>3o 

©+£©Yffi«fc*ft«x*«>* SnsffiKffia (X, 
Y) il (B2 3 (B) &ffli s H7tCfctt£**y 1 
8(ca»1"5 (ST 3 0-3 3) 0 -t LT> *eyi?t>, 
eft i fflfl#lc±(E Ufc JllSo*ffl 4 ra«(c*7 f ^4dcK 

fvM^y 1 6lca^LT*5<<, 

[oioi] 4*5, ±^^^m^mm^^i-^> 

(X, Y) tLtSftU *0+&ffi«Sr££41-5 

[0102] nKW-r&m-ett. ^ 

(ST 3 4) e 

[0 10 3] SV^t, ^0, 2<D^'bZ&&f&ftL 
1^^X11 (X' ) (0 2 4 (A) # 

BB) 4 4t>lc, ^H, 3©*to£g£l*£L2 0* 
^COYll (Y' ) (1212 4 (B) #.«) (S 

T3 5) o 

[0 10 4] *<D'&. ±H2S2pii (X, Y) kit*?*' 

(X 7 , Y' ) tOidX, dY«:ft* 
dX = X1 -X'1 
d Y = YO -Y'O 

[cXVXft, «5Htf##fi<0rix«445 (ST3 
6) . £Oj;5fcLTrftJM s #*^fc*&* 

^^^aSrm^ A5*JSSrtr (eft 
[0105] ±K LfcU 1 4 - 1 9 iC^ L it—K s t7 t ^ 

m&hm&t%i>(DZi%ffiki,xtem'&, Bfsoftft^ 




(12) 4#9fl¥8- 2 4 0 4 1 1 
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T4 3, 4 4«r4<i-ciK:J:5, *B*tffiBoWcJ:$ 
fc. HI 8«C^1"7o— f-^-h*»f,ST4 4^4 6S: 

[0 10 6] #lc, (»]£ («#}) i-5ffi«m*«ftV^, 
*VMiH 2 0 &&tw^ Lfc* 5 tcia«B*>*»A s 4v* J: 5 

[0 10 7] 0Jjitf*-;^-;//U±fcBa*ftfc 
[0 10 8] 

^X- YJifijWf *vt«r»Sft < **5 - 
30 [0109] -t <75ft*, ffiB-fixl:«tti«aS:*» tfc 

[0 110] *»M(-«5*7 f ^SfltBB-Ctt, 

[0 l l 1 1 2, 5-7Qj:5f:, «*tttH 

[BB0>ffi¥&KH] 

[is] i ] *»M(c«5*T^aft[iSB«!)»a***<o* 

[12] «#]R3SS:«W-t-$ia-Cfe5. 
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24 



33] *Tfr** l J (D^^DW^—m^i-rnvh 



be 

[El 5] g^S^ra-f^H'Cfc^o 

[0 6] *mi&<oMm\z.£ vkfaLg^ztizmm^T 

[0 7] ^PJt^5&g^^ffi^So»^^lliS 

[08] ^31»*0«**C3— «*r^+H-C*>5o 
[0 9] g^^tt 6 015^x^0— #J£^1-0r;fc£o 
[010] 1*ix*Ktti»«)«fB«:ttW+5 7D-^+- 

[011] i*ix*imi«Of^ffl«rttWi"SHT?fc5 0 
[012] -r*v*»ttitt^^Sr»W-t-SH-C«>6« 

[013] -rtb^gm$isco^ffl^rai-^0'Cfo5o 

[014] *«M^«SlitBi*tul:ttai*ft©*»©* 
[015] *«M(c«5ffi1fi-m**ffl*ft©3t*«>* 20 

[016] *»wicffi5ttiim**u*ftt-ffiv^^ 
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